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Da!a delivery in the IMp Space Network (l>SN) invo]vcs  transmission of a small

amount  of constant, high-priority tdrk and a large mount  of hursty,  low priority data.
‘J’hc bumty traffic may bc initially buffered and then mckmxl  bad slowly as bandwi(ith
bccomcs mmilablc.  ‘J’oday both lypcs of data arc transmitted over dcdicatcd  lcasd
circuits.

‘J’hc authors invcs(iga[d  [hc potcntia]  of saving money by designing a hybrid
col~llllll]licalio]ls  architcclm that uses lcmcd circuits for high-priority nctwmk
c(~i~lllltlilicati(~  )lsall(l (lial-tlp  circllits forlow-]~riol’ity tl”:iffic.” Such an archi(cctuw may
significantly rcducc costs and provi(ic  an cmcrgcncy backup. ‘J’hc arc hi kclurc prcscntcd
here may also bc applied 10 any ground  sl:]tio]~-to-c~lstol]~cr  network within the. range of a
common carrier. “J’hc authors compare estimated costs for various scenarios and sug~cst
security safeguards that shoul(i hc consi(icrc~i.

lN’J’ROIIIIC’J’ION
‘J’hc DSN is a gcographical]y  tiislribulc(i ankmna network with antenna compicxcs

in Canbcm,  Australia; Goicis(onc, California; anti  Ma(iri(i, Simin. ‘1’hc IISN is i]~iinii~~~d,

technically (iircctcci,  and opcratc~i  for the National Acmnautics an(i Simcc A(i!~]i[lis(l.[ttiO1~
(NASA) by ti~c Jet Propulsion 1,aboratmy (JJ>l.) of the California lnstitutc of “J’cchnology
it]l)asa([c]~:],  Calif(~ri]ia.  Il:lt:i  co~~~t~~lll~icatiot~  s[~ctwc.c:l~  [l)ccO1~li)lr.xcsa  l~(iJI’I.  it~cl~](ic
tclctllcll.y,  collllllall(i, ll"ackillg,  la(iios cict]cc,:ill(i  lllollitc)lil  ll(ic(~l~lroi”  information.
IX3wnlink tclcmctry (iata arc usuaiiy  acquirc(i  at the remote complcxcs an(i lransmitlc(i  10
JJ'l,  fc}rf~]t"lllcr  pl"()cc.ssi!~g,  :]l](i~llli]]iatcly  (iclivcl"c(i  t()c~~sl()l~lclsl  ()c:ltc(ia  l]y\vl}c]cit~tilc
Worl(i.

GROIINI)  NWJ’WORK  ‘1’ECI IN()] .0(;17
Spacccrafl (iata arc usuaiiy  dciivcrc(i  over carcfuily  cng,incmxi  data nclworks

hccnusc  of tbcir high scicn(ific  value and illcj~l:]cillility.  ‘1’hc I>SN is in tiw mi(ist of
upgmiing, its groun[i  networks to usc the ‘1’ransmission  Control l)l”OtOCOl/lIltcIIJct  IWtocd
(J’CP/J1)) suite of networking s(an(i:mis, mi intcrmuiiatc i]uffcrs. ‘1’i]is ncw archi(cc(urc
pmvj(ics  useful scrviccs Wch as ilUtoltl[l(iC Cl’l”or  (ic!cclion,  rccovcry,  now contro],  an[i
falllt-tolcl”ancc. ‘J’i~is  transition to ‘J’Cl’/Ji’  maim it possii~lc to usc con]tncrcii]l, off-thc-
shclf network (icviccs such aS IOUtCIX  :II)(i bri~ip,cs  to intcrconnccl  lo~iii an(i wi(ic arc:i
networks. in a(i(iition, tiw :~l<chitcctm  enables NASA to potcn(ially  usc emerging cost-
saving tcchno]ogics. OJlc such (cchnology  ti]at wc have il)vCXtigillCLi  provi(ics  (iial-uil
bal]~iwi(itl~-ol~  -(lcl~~:il~(i.  ‘1’im cnnbling  (icviccs  ii~~  dial-up routers ill~(i inverse
multiplcxcrs,  which arc an acivanccmcnt  of (ii:ti-up router tcci~noiogy.

IJial-up rou(crs  ii~c VCry Sin)ililr to tra(iitioniil  rOUICrS, ()]]ly they inciu(ic a I]ctwork
intcrfacc tO :1 switcbc(i circuit .  WIN’JICVCI’  lIIC \lSC.~ ilt[ClllptS to SCllLi (iiltii 10 il pl’C(iCfillC(i


